Our Focus
Design, development and manufacturing of photonic systems and components; optical fiber assemblies, fiber amps, laser diodes, packaging, testing and qualification of components. The above cable candidates were tested for 16 hours at -121°C The below cross section of the terminus shows a concave end-face. This is per specification. If the endface were convex, the glass would likely experience an impact when connected, causing a fracture.
LRO Laser Ranging Simplex Cold Gimbal Motion Life Test

LRO Laser Ranging Bundle Cold Gimbal Motion Testing Results
Gimbal Positions and Optical Insertion
The end-face of this optical fiber is 140µm. If dirt is present, the optical signal would be degraded or blocked.
The fiber must be free of cracks in order to prevent a degraded or blocked optical signal. If a glass fiber has a crack after the polishing process, the crack will grow over time. 
ISS FA Optical Microscopy
Optical Microscopy:
•Bright field (Top) & dark field (Bottom) illumination (taken at 200X) can be used to enhance certain features of the terminus.
•At 200X, a crack formation can be seen, and the "smudge" appears to be sub-surface cracking.
•More information is required to characterize the crack.
•Optical microscopy is not enough to identify an origin of the crack, so SEM will need to be performed. •SEM gives a clear image of the crack, and could be observed at over 50000X magnification.
•At 500X, the ends of the crack can be observed and analyzed.
•A concave or convex profile of the end-face cannot be determined using the SEM, so the terminus must be evaluated using confocal microscopy. • Confocal microscopy scans the surface of the terminus & displays the contour of the fiber end-face.
• The convex surface shown at the bottom left, would increase the likelihood of an impact when connected.
• The specification for end-face geometry is to be concave (bottom right) to reduce the risk of impact damage. 4 out of 10 termini returned, violate this spec. 
Manufacturing of Fiber
Fiber Manufacturing:
•Note the off-center orientation of the fiber to the coating. This would cause measurable signal loss if mated to a fiber that has a concentric coating, and higher loss if mated to an identical fiber with the eccentricity 180º out.
• This eccentricity is a violation of the spec.
• Spec #SSQ 21654 sec 3.7 indicates that there should be no "thin spots" in the coating of the fiber.
• The terminus should not have passed QA and should have been rejected at the manufacturer's site.
• GSFC would have rejected this termination & would have required a re-termination be performed.
• Note how the cracks emanate from the thick coating.
• Unbalanced stress would have been applied to this fiber during the epoxy cure process, accelerating crack growth. 
Polyimide Coating
Glass
Manufacturing Lessons Learned Summary
• Identified Process Issues:
• Fiber Manufacturing -Added stress induced by non-concentric coating application.
• Epoxy cure -GSFC uses epoxy cures as low as possible to reduce the CTE stress.
• End-faces should be verified.
• Polishing -GSFC uses low grit lapping film and never more than 0.5µm grit for rework.
• Quality Assurance -If end-faces cannot be cleaned, they should be inspected at higher magnifications for possible damage, 200X is the GSFC requirement. • Final inspections on termini end faces shall be performed at 200 X prior to shipment for integration and inspected prior to integration for cleanliness.
• Cure schedules for larger core graded index fibers especially should be as close the lower bound of the operation temperature range as possible. High temp cure sets up a high stress situation.
• Just because you see a cure schedule in the outgassing.nasa.gov database that passes TML and CVCM requirements, doesn't mean you have to follow the cure schedule listed.
• Graded index 100/140 is extremely brittle..special care required during termination and integration.
• Connector assemblies; decouple cable stresses from connector body
